Abstract
Introduction

52
The major goal of endurance training is to induce physiological adaptations that 53 increase an athlete's ability to sustain the highest average power output or speed of 54 movement for a given distance or time (14), reduce the oxygen cost (V O 2 ) of locomotion, and 55 maintain a higher fractional utilization of maximal oxygen uptake (V O 2 max) during training 56 and competition (9). Such adaptations depend, in part, on the rate at which chemical energy 57 (i.e. fat and carbohydrate [CHO] ) can be converted into mechanical energy for skeletal 58 muscle contraction (14) . In most endurance events, a mix of substrates and energy-producing 59 pathways contribute to work outputs and athletes pursue training/dietary strategies that 60 increase the overall capacity of these pathways, as well as implementing acute competition 61 strategies that ensure optimal substrate availability to meet the energy cost of the event.
62
While the absolute oxidation rate of all energy substrates increases at the high 63 exercise intensities and power outputs sustained by athletes in training and competition,
64
CHO-based fuels are the predominant energy source (4, 6, 17). However, recent attention has 65 focused on diet-exercise strategies that reduce skeletal muscle dependence on CHO-based 66 fuels (i.e. muscle and liver glycogen, blood glucose, lactate) before and during exercise, 67 while concomitantly maximising fat oxidation (adipose and intra-muscular triglycerides 68 [TGs], blood-borne free fatty acids [FFAs] and TGs) (33). It has been proposed that such 69 strategies will enhance performance by promoting greater utilization of fat-based fuels, 70 whose availability is relatively unlimited (33). However, even when these strategies promote 71 rates of fat oxidation that are substantially higher than those achieved by the effects of 72 endurance training alone, there is no clear evidence of a performance benefit (7, 13, 30).
73
Indeed, rates of muscle fat oxidation are inadequate to support the high relative (70-90%
74
V O 2 max) and absolute work rates sustained by competitive athletes during running or cycling 75 events lasting < 2 h (17, 22, 32, 34). Carbohydrate dependence during intense running An alternative strategy to test the role of fat availability to the performance of 77 endurance sports is to investigate scenarios in which the muscle's access to fatty substrates is 78 impaired. Accordingly, in the present study we administered the pharmacological agent 79 nicotinic acid (NA) during simulated half-marathon running in both fed and overnight-fasted 80 states. We hypothesized that suppressing lipolysis via NA ingestion would not alter substrate 81 selection or have a detrimental effect on half-marathon running capacity since CHO-and not 82 fat-based fuels support optimal endurance exercise up to ~90 min.
83
Methods
84
Participants
85
Twelve competitive male runners who had completed a half-marathon within the 86 previous six months were recruited for this study. Participant characteristics were: age 31 they completed a 10 km treadmill run within the 10 days prior to the first performance trial.
110
The treadmill was set at a speed of 95% of individual best half-marathon (21. On the morning of a performance trial, participants reported to the lab at 0700 h after into the antecubital vein of the left arm and a baseline blood sample (6 mL) was taken.
136
Following each blood-draw, the cannula was flushed with saline (5 mL NaCl) to keep the 137 vein patent. Participants then ingested either the CHO or PLC meal and rested for 120 min. Carbohydrate dependence during intense running Blood samples (6 mL), rate of perceived exertion (RPE) (Borg 1973), heart rate (HR) (Polar
149
Electro OY, Kempele, Finland) and expired gas were collected at 20 min intervals.
150
Participants were instructed to inform the principal investigator when they were close to
151
"fatigue", so a final expired gas sample could be collected. Isotonic CHO (SiS GO Isotonic at all" to "worst it's ever been") to rate any distress experienced during the run (29).
157
Blood analysis
158
Blood samples (6 mL) were collected into vacutainers containing EDTA and There were small but statistically non-significant differences in the distance run such that There was no difference in relative exercise intensity between the 4 trials (P=0.137)
263
( FAST-NA trials.
275
Discussion
276
The novel finding of the present study was that the suppression of lipolysis and the 
323
The second major finding of the current study was that participants were reliant on rates of CHO oxidation for all four conditions was ~4 g·min -1 which amounts to a total of 327 ~350 g of CHO for the exercise task ( Table 1) . Such a value is well within the 400-500 g of FFAs, total fat oxidation during the running protocol was estimated to be ~21 g with no
353
difference observed between trials ( to maximise rates of CHO oxidation and optimise race performance.
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